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Summary 

CH2M HILL conducted acute and chronic toxicity tests on effluent samples provided by 
the Onalaska Landfill Groundwater Treatment Facility (LGTF), Onalaska. Wisconsin. 
The bioassays were conducted from November 15 through 22, 1994, as part of 
compliance biomonitoring for the State of Wisconsin. Ceriodaphnia dubia, Daphnia 
magna, and fathead minnows were used as the test organisms. The following is a 
summary of the test results: 

Test Media 

Black River Control 
100 % Effluent 

Laboratory Control 

Test Media 

Black River Control 
3. 7 % Effluent (IWC) 
5% Effluent 
10 % Effluent 
20 % Effluent 
40 % Effluent 
80 % Effluent 

Laboratory Control 

37% IWC (diluted 
with laboratory water) 

Acute Toxicity 

Ceriodaphnia 
dubia Daphnia magna Fathead Minnow 

Pass Pass Pass 
Pass Pass Pass 

Pass Pass Pass 

Chronic Toxicity 

Ceriodaphnia dubia 

Mean % Mean No. of 
Survival Off spring 

100 31.2 
100 35.1 
100 32.0 
100 31.9 
100 33.1 
100 30.4 
100 28.4 

80% 

100 33.1 

100 30.1 

1 

Fathead Minnow 

Mean% Mean Growth 
Survival (mg) 

85 0.457 
87.5 0.531 
87.2 0.419 
92.5 0.454 
79.7 0.471 
92.5 0.435 
97.5 0.492 

> 80% 

89.7 0.404 

92 0.449 



For NPDES compliance purposes, the test results show that: 

• The effluent samples were not acutely toxic to Ceriodaphnia dubia, 
Daphnia magna, or fathead minnows at 100 percent concentrations using 
the 50 percent lethality criteria. 

• The effluent samples were not chronically toxic to either Ceriodaphnia 
dubia or fathead minnows at the 3.7 percent IWC. The concentration of 
effluent that was estimated to be chronically toxic to both test organisms. 
based on the IC25 analysis, was greater than 80 percent. 

• Black River and laboratory water data met test acceptability criteria in all 
acute and chronic bioassays. 

MKE1001552B.WP5 
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Introduction 

This report presents the results of the laboratory acute and chronic toxicity tests 
conducted by CH2M HILL on effluent samples provided by the Onalaska LGTF, 
Onalaska, Wisconsin. The bioassays used Ceriodaphnia dubia, Daphnia magna, and 
fathead minnows as the test organisms and were performed from November 15 through 
22, 1994, as part of compliance biomonitoring for the State of Wisconsin. 

Methods 

All laboratory methods, including organism culture, sample handling, test procedures, 
and data analyses, were in accordance with the recommendations of the 
U.S. Environmental Protection Agency (EPA) [1, 2, 3, 4], the CH2M HILL Milwaukee 
Bioassay Laboratory's Standard Operating Procedures, and the Wisconsin Department of 
Natural Resources (DNR) biomonitoring requirements. 

Sample Collection and Handling 

Photocopies of the chain-of-custody forms are included in Appendix B. Three 24-hour 
composite effluent samples and one receiving water grab sample were used as follows: 

Description Sample No. Date Collected Date Tested 

Black River 545.01 11/15 11/15-22 
Stripping Tower Effluent 545.02 11/13-14 11/15-18 
Stripping Tower Effluent 545.03 11/16-17 11/18-20 
Stripping Tower Effluent 545.04 11/17-18 11/20-22 

All samples were collected by Onalaska LGTF personnel and shipped or delivered on ice 
to the CH2M HILL Milwaukee Bioassay Laboratory. Upon arrival, samples were logged 
in and physicochemical characterizations were conducted. Samples not immediately 
prepared for testing were refrigerated ( 4 ° C) for later use. 

Test Organisms 

All test organisms were cultured at the CH2M HILL Milwaukee Bioassay Laboratory. 

Test Procedures 

Bioassays 

Bioassay test conditions are summarized in Tables 1 through 5. 
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I. Test organism 

2. Test type 

3. Age of test organisms 

4. Test chamber size 

5. Test solution volume 

6. Renewal of test solutions 

Table 1 
Summary of Test Conditions for the 

Ceriodaphnia Acute Bioassay 
Conducted for the Onalaska LGTF 

Onalaska, Wisconsin 
November 15 through 17, 1994 

Ceriodaphnia dubia (Crustacea: Cladocera). 

Static renewal. 

Less than 24 hours. 

7. Replicate chambers per treatment 

30mL 

25 mL 

Daily. 

4 

8. Test organisms per chamber 

9. Primary control/dilution water 

10. Internal control water 

11. Effluent concentrations 

12. Temperature 

13. Feeding regime 

14. Aeration 

15. Test duration 

16. Sampling scheme 

17. Effects measured 

18. Test acceptability 

MKE 1001552C. WP5-1 

5 

Receiving water: Black River. 

Laboratory culture medium. 

6.25, 12.5, 25, 50, and 100% 

20 ± 1 °c 

None. 

None. 

48 hours. 

One 24-hour composite effluent sample. Maximum 
holding time of 48 hours between completion of 
collection and initial test use. One receiving water 
grab sample collected within 48 hours of test initiation. 
Laboratory water used was collected daily. 

Survival. 

90% or greater mean survival in the laboratory or 
receiving water control. 



1. 

2. 

3. 

4. 

5. 

6. 

Test organism 

Test type 

Age of test organisms 

Test chamber size 

Test solution volume 

Renewal of test solutions 

Table 2 
Summary of Test Conditions for the 

Daphnia Acute Bioassay 
Conducted for the Onalaska LGTF 

Onalaska, Wisconsin 
November 15 through 17, 1994 

Daphnia magna (Crustacea: Cladocera). 

Static renewal. 

Less than 24 hours. 

30 mL 

25 mL 

7. Replicate chambers per treatment 

Daily. 

4 

8. Test organisms per chamber 

9. Primary control/dilution water 

10. Internal control water 

11. Effluent concentrations 

12. Temperature 

13. Feeding regime 

14. Aeration 

15. Test duration 

16. Sampling scheme 

17. Effects measured 

18. Test acceptability 

MKE1001552C.WP5-2 

5 

Receiving water: Black River. 

Laboratory culture medium. 

6.25, 12.5, 25, 50, and 100% 

20 ± 1 °C 

None. 

None. 

48 hours. 

One 24-hour composite effluent sample. Maximum 
holding time of 48 hours between completion of 
collection and initial test use. One receiving water 
grab sample collected within 48 hours of test initiation. 
Laboratory water used was collected daily. 

Survival. 

90 % or greater mean survival in the laboratory or 
receiving water control. 



1. Test organism 

2. Test type 

3. Age of test organisms 

4. Test chamber size 

5. Test solution volume 

6. Renewal of test solutions 

Table 3 
Summary of Test Conditions for the 

Fathead Minnow Acute Bioassay 
Conducted for the Onalaska LGTF 

Onalaska, Wisconsin 
November 15 through 19, 1994 

Pimephales promelas (Osteichthyes: Cyprinidae). 

Static renewal. 

31 days old. 

500 mL 

400 mL 

Daily. 

7. Number of replicate chambers 
per treatment 

8. Number of test organisms per chamber 

9. Primary control/dilution water 

10. Internal control water 

11. Effluent concentrations 

12. Temperature 

13. Feeding regime 

14. Aeration 

15. Test duration 

16. Loading rate 

17. Sampling scheme 

18. Effects measured 

19. Test acceptability 

MKE1001552C.WP5-3 

2 

10 

Receiving water: Black River. 

Laboratory culture medium. 

6.25, 12.5, 25, 50, and 100% 

20 ± 1 °C 

None. 

None, unless DO concentration falls below 40% 
saturation (then, continuous at rate not exceeding 
100 bubbles/minute). 

96 hours. 

Less than 0.65 g/L. 

Two separate 24-hour composite effluent samples, each 
used for a 48-hour exposure. Maximum holding time 
of 48 hours between completion of collection and initial 
test use for each sample. One grab sample of 
receiving water collected within 48 hours of test 
initiation. Laboratory water used was collected daily. 

Survival. 

90 % or greater mean survival in the laboratory or 
receiving water control. 



1. 

2. 

3. 

4. 

5. 

6. 

Test organism 

Test type 

Age of test organisms 

Test chamber size 

Test solution volume 

Renewal of test solutions 

Table 4 
Summary of Test Conditions for the 

Ceriodaphnia Chronic Bioassay 
Conducted for the Onalaska LGTF 

Onalaska, Wisconsin 
November 15 through 21, 1994 

Ceriodaphnia dubia (Crustacea: Cladocera). 

Static renewal. 

Less than 24 hours, all released within an 8-hour 
period (same generation from even-aged parents). 

30 mL 

15 mL 

Daily. 

7. Number of replicate chambers 
per treatment 

8. Number of test organisms per chamber 

9. Primary control/dilution water 

10. Secondary control water 

11. Effluent concentrations 

12. Temperature 

13. Feeding regime 

14. Aeration 

15. Test duration 

16. Sampling scheme 

17. Effects measured 

18. Test acceptability 

MKE1001552C.WP5-4 

10 

Receiving water: Black River. 

Laboratory culture medium. 

3.7, 5, 10, 20, 40, and 80%; and an additional 3.7% 
using laboratory water for dilution. 

25 ± 1 °C 

0.1 mL each of YCT culture food and algae per test 
chamber daily. 

None. 

6 days. (Controls had 3 broods.) 

Three 24-hour composite effluent samples, each used 
for a minimum of 48 consecutive exposure hours. 
Maximum holding time of 48 hours between 
completion of collection and initial test use of each 
sample. One grab sample of receiving water collected 
within 48 hours of test initiation. Laboratory water 
used was collected as one batch. 

Survival and reproduction. 

Laboratory or receiving water control with 80 % or 
greater mean survival, an average of 15 or more young 
per surviving female, and at least 60% producing three 
broods. 



1. Test organism 

2. Test type 

3. Age of test organisms 

4. Test chamber size 

5. Test solution volume 

6. Renewal of test solutions 

Table 5 
Summary of Test Conditions for the 
Fathead Minnow Chronic Bioassay 
Conducted for the Onalaska LGTF 

Onalaska, Wisconsin 
November 15 through 22, 1994 

Pimephales pro me las (Osteichthyes: Cyprinidae). 

Static renewal. 

Larval, less than 24 hours. 

500 mL 

300 mL 

Daily. 

7. Number of replicate chambers 
per treatment 

8. Number of test organisms per chamber 

9. Primary control/dilution water 

10. Secondary control water 

11. Effluent concentrations 

12. Temperature 

13. Feeding regime 

14. Aeration 

15. Cleaning 

16. Test duration 

17. Sampling scheme 

18. Effects measured 

19. Test acceptability 

MKE1001552C.WP5-5 
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IO 

Receiving water: Black River. 

Laboratory culture medium. 

3.7, 5, 10, 20, 40, and 80%; and an additional 3.7% 
using laboratory water for dilution. 

25 ± 1 °C 

0.15 mL brine shrimp nauplii (less than 24 hours old) 
twice daily. 

None, unless DO concentration falls below 40% 
saturation (then, continuous at rate not exceeding 
100 bubbles/min). 

Siphon daily, immediately before test solution renewal. 

7 days. 

Three 24-hour composite effluent samples, each used 
for a minimum of 48 consecutive exposure hours. 
Maximum holding time of 48 hours between 
completion of collection and initial test use of each 
sample. One grab sample of receiving water collected 
within 48 hours of test initiation. Laboratory water 
used was collected daily. 

Survival and growth (biomass). 

Laboratory or receiving water control with 80% or 
greater mean survival, and surviving fish with at least 
0.25 mg average dry weight. 



Physicochemical Monitoring 

Total alkalinity, hardness, and total ammonia were measured initially on each new 
sample. Total residual chlorine was measured initially on each effluent sample. Total 
alkalinity and hardness were measured once in the laboratory control media. 

Dissolved oxygen (DO), pH, and conductivity were measured initially and daily thereafter 
in all test treatment renewals. DO and pH were measured in one test chamber or 
composite of each 24-hour-old test solution. 

Bioassay incubator temperature was electronically monitored hourly by thermocouple and 
data logger, and a 24-hour summary of mean values was recorded. 

Data Analysis 

Pass/fail criteria were applied to acute toxicity data. A modified EPA mathematical 
analysis was used to estimate an IC25 (the concentration that is inhibited 25 percent from 
the control data) on chronic toxicity data. The IC25 value generated is the linear 
interpolation estimate. 

Toxicity was defined according to the following DNR criteria: 

Acute Toxicity 

• Less than 50 percent survival of test organisms in 100 percent effluent at test 
termination ( 48 hours for Ceriodaphnia dubia and Daphnia magna, and 96 hours 
for fathead minnow). 

Chronic Toxicity 

• IC25 value for Ceriodaphnia dubia reproduction or fathead minnow biomass less 
than the 3. 7 percent instream wastewater concentration (IWC) after a nominal 
7 -day exposure. 

Quality Assurance 

Part of the quality assurance and quality control (QA/QC) program at the CH2M HILL 
Milwaukee Bioassay Laboratory includes the performance of organisms concurrently 
tested in laboratory media. Tables 1 through 5 present the test acceptability criteria for 
laboratory control data. The results of the laboratory control tests are listed in Tables 6 
and 7. 

In addition, other QA/QC procedures include performing monthly reference toxicant tests 
using reagent-grade sodium chloride. The results of reference toxicant tests conducted 
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during the past 12 months on the appropriate test organisms are summarized in 
Appendix C. 

Results 

Photocopies of the laboratory data and computer printouts of the statistical analyses are 
found in Appendix A. There were no excursions from the protocols and all test 
conditions were within the limits required by the EPA and the DNR. The test results are 
summarized below. 

Acute Bioassays 

Table 6 presents the acute bioassay results. No acute toxicity was demonstrated to 
Ceriodaphnia dubia, Daphnia magna, or fathead minnows in the 100 percent effluent 
concentration. Black River and laboratory control data were acceptable in all tests. 

Table 6 
Summary of Results of Acute Bioassays 

Conducted for the Onalaska LGTF 
Onalaska, Wisconsin 

November 15 through 19, 1994 

Mean Percent Survival 

Ceriodaphnia Daphnia Fathead 
Test Media dubia magna Minnow 

Black River Control 100 100 100 
6.25 % Effluent 100 100 100 
12.5 % Effluent 100 100 100 
25% Effluent 100 100 100 
50% Effluent 100 100 100 
100% Effluent 100 100 100 

Laboratory Control 100 100 100 

Chronic Bioassays 

Table 7 presents the chronic bioassay results. No chronic toxicity was indicated to 
Ceriodaphnia dubia or fathead minnows at the 3. 7 percent IWC using the ICis criteria. 
The IC25 values for both reproduction and growth were greater than 80 percent. 
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Black River and laboratory control water data were acceptable in both bioassays. 

Test Media 

Black River Control 
3. 7 % Effluent (IWC) 
5% Effluent 
10 % Effluent 
20% Effluent 
40% Effluent 
80% Effluent 

IC25 

Laboratory Control 

37% IWC (diluted 
with laboratory water) 

Table 7 
Summary of Results of Chronic Bioassays 

Conducted for the Onalaska LGTF 
Onalaska, Wisconsin 

November 15 through 22, 1994 

Ceriodaphnia dubia Fathead Minnow 

Mean% Mean No. of Mean% Mean Growth 
Survival Offspring Survival (mg) 

100 31.2 85 0.457 
100 35.1 87.5 0.531 
100 32.0 87.2 0.419 
100 31.9 92.5 0.454 
100 33.1 79.7 0.471 
100 30.4 92.5 0.435 
100 28.4 97.5 0.492 

80% > 80% 

100 33.1 89.7 0.404 

100 30.1 92 0.449 

Physicochemical Data 

All physicochemical parameters measured satisfied the bioassay requirements (see 
Appendix A). 

Conclusions 

The results of the laboratory bioassays conducted on effluent samples collected by the 
Onalaska LGTF on November 14, 17, and 18, 1994, show: 
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• The effluent samples were not acutely toxic to Ceriodaphnia dubia, 
Daphnia magna, or fathead minnows at 100 percent concentrations using 
the 50 percent lethality criteria. 

• The effluent samples were not chronically toxic to either Ceriodaphnia 
dubia or fathead minnows at the 3.7 percent IWC. The concentration of 
effluent that was estimated to be chronically toxic to both test organisms, 
based on the IC25 analysis, was greater than 80 percent. 

• Black River and laboratory water data met test acceptability criteria in all 
acute and chronic bioassays. 
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APPENDIX A 
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AND STATISTICAL ANALYSES 



CH2M HILL Milwaukee Bioassay Laboratory 

48-HOUR ACUTE TEST INITIAL CHEMICAL DATA* 
(1-7 TREATMENTS) 

PROJECTNo.: T5E /(/:?.$:2... CLIENT: ON/-1~,&$1(c9 ~d/VP,,,C/c(_ 
TEST ORGANISM: L(!f:/t)(/ .. ,c:,An 1 'l d vi,,"'- LAB MEDIA /No.: CC/t.Zv'l?E: ME.t?/d 

I 
SAMPLE No.(s): ,r'I/C .,e;/1 • 0 z..1 ~ -~ CONTROUDILUENT: (J/dC k /ll Ve"~ 
SAMPLE DESCRIPTION: _ _...£,__,_';C;~~<--="L:..::..t/i.-:::~=-· µ_/ _________________ _ 
TEST START DATE: /J-/,_.'7 '{ TIME: /t)OO TEST END DATE: //· I '8-';'( TIME: /0.)Q 

ANALYST(s): Sfa.-ll Jetv11,-y.,{ CODE:, _______ _ 

INITIAL CHEMICAL MEASUREMENT 

TREAT, TEST EXPOSUREPERIOD.(HR) 
NO. SOLN PARAMETER 0 24 COMMENTS 

DO E,7 if. 5 
1 (_/j/3 pH J?.b .?.2 

COND 0, I~ 0./? 
/]L'9c I'( bo 'fr. s Y,' 

2 R/VG~ pH '?.? '3.,/ 
COND (!) I l'3 CJ, IF 

DO ?. 1 8.f'~~r: 
3 6,2.s1/, pH 7.9 2.6 

COND (!:). 2.. l!> 0, 2.0 

DO 9. 2 ?: 2. " 
4 /').. 5 1/ pH ?. 9 .1(, C> . 

0, 2. I COND C).2/ 

DO q,? t. 5 
5 25 /, pH 7- ,. g,6 

COND (!). 2 $ 0. 7'1 
DO 9. t/ 9. 'I 

6 So 1/, pH 'x,b 'x r 
COND o. 31 t), 2. 7 

DO ?.3 f-3 
7 lo~~ pH 3, I 2, I 

COND (!). t./].., (), ?9 
DATE II-It /I-I? 

SAMPLE No. .OL . 02-
DETERMINED BY J 'i IZ: 

• DO as mg/L COND as mmho 

Form Bl.A T04 Revised 11 /SZ 



CH2M HILL Milwaukee Bioassay Laboratory 

48-HOUR ACUTE TEST FINAL CHEMICAL DATA* 
(1-7 TREATMENTS) 

PROJECT No.: ;'SE /tf-2 ,3 '2. CLIENT: ----'0i~n_a.=/q=6:.:_K,o._--=-.__:L~c,,..:..::n..::....~Ll..'f...:..;.:.....:f /~--------
TEST ORGANISM: Ce< 1,:;,dq.p 4 hu .. Mt c:.... LAB MEDIA /No.: C...U(~ ~,'5-. 
SAMPLE No.(s): S'IS,Of; .62. CONTROUDILUENT: B/Qd~ .. R.,v---
SAMPLE DESCRIPTION:_~Ee....l..q:~/~(A~• ~~1 __________________ _ 

TEST START DATE: //-/lr,-5'{ TIME: JIIOo 
ANALYST(s): Jo"'q'11~( 

TEST END DATE: /1-l'i -''( TIME: /0.30 
CODE: _________ _ 

FINAL MEASUREMENT 

TREAT. TEST EXPO SU RE PERIOD. (HRS) 

NO. SOLN PARAMETER 24 48 COMMENTS 

DO ,'l, lf- 8,q 
1 l-A6 pH i?,/ z.1 

8 /tic-k DO 5?. ~ <f./ 
2 RI (/ ..i-y-- pH f./ -s.o 

DO 'if.> 8'.C 
3 b.Z~ 1. pH io g,6 

DO K.6 ~-7 
4 12 .5/ pH 8.0 :8 .. B> 

~ 

ZS/ 
DO "fl.? ~- 7 

5 pH 8./ 5t0 

S-o/ 
DO ~7 f .. ? 

6 pH 8. '2 f?, ';l 

/00/, 
DO ${;/ x_7 

7 pH r.3 x.~ 
DATE ! t-r Z l L-1 ~ 

\DETERMINED BY Jz: 
'DO as mg/L COND as mmho 

Fo<m BlA TOS f~vrsed 1?.m 



CH2M HILL Milwaukee Bioassay Laboratory 

48-HOUR ACUTE BIOASSAY SURVIVAL DATA 
(4 Reps. 1-7 Treatments) 

PROJECT No.:----&: ll/?.32-.. CLIENT: __!:'.O.~n=ec.=~=::::!.--"'la,.,J=-=....::...=.:._£~,· .:_I(------;;:-~.------
TEST ORGANISM: C:<!r:tP't'• oh1,a c:/vl,1!t_ AGE: L Z..4/f LOT No.: __.,..._t; _7-""~---
SAMPLE DESCRIPTION:_~'Gfft=...1..:'-'---ld=::..:+-_________________ _ 

SAMPLE No.(s): S'"'!S ,OI, 6'46',t? Y­

LAB MEDIA/No.: L.4~ ;t,u-ef.'"'-
TEST START DATE: //•/(,.-'!'{ TIME: /Ot:,0 

ANAL YST(s): J- :Z:Cemt!'L-{ 

I· FATALITIES 
TREAT. TEST PEREXPOSURE ·. 

No.· SOLN REP PERIOD (Hrs) 
24 48 

A () 0 
1 B (J) 0 

LA6 C 0 o· 
D r, 0 

B /tt c.,k A (j fJ 
2 B (!) rJ 

R,v-Lv- C 0 rJ 
D 0 0 
A 0 0 

3 
IP,zc; l 

B /"J I? 
C "' " D t, i) 

A 0 /') 

4 
12 ~~ ·; 

B tJ ~ 
C (!) 0 
D b D 

. 
A ,0 0 

5 B IJ) () 
ZS/ C () () 

D 0 r, 
A 0 /j 

6 B /") r, 
50·( C 0 t, 

D 0 (') 

A 0 0 
7 B 0 () 

/DO/ C (!) n . 
D 0 t, 

DATE //-/7 11,11 
DETERMINED BY "rr- ::re 

Fonn 81.ATIO 

CONTROUDILUENT: B/lu:./t. t?:,v-.-
TEST END DATE: //-/ff'--°!'{ TIME: IOJe> 

CODE: __________ _ 

TOTAL· MEAN 
FATAL. SURV. COMMENTS 

L) 

CJ -

6 /001/. 
l> 

C) 

" ,, JOO 1/. 
" 0 
0 
C) JOO/ 
0 

0 
0 

"' /OtJf 
0 
(!) 

~ 
0 /00(. 

. 

C, 

" 0 
0 /00/. 
0 
0 
0 
D /00/. 
0 

Revised 12./92 



CH2M HILL Milwaukee Bioassay Laboratory 

48-HOUR ACUTE TEST INITIAL CHEMICAL DATA* 
(1-7 TREATMENTS) 

PROJECT No.: TSG; lt/2, 3 2-- CLIENT: --"'O"'--"-'-t1..::..:~_._fc,..:...J.-;...._-'-"'-/c_,,,,4_~L=t1~n-=,l1!1...1-f..,_,-..:...Jl l __ ~---
TEST ORGANISM: p.,,17Juu 't l>a-Jft"r LAB MEDIA /No.: C'1 /fuf"\L. ~,'o... 
SAMPLE No.(s): .S-4S"~cfi: .02... CONTROUDILUENT: {1/4c.,k./2aJ4--
SAMPLE DESCRIPTION:_1_/:2'----'-ff__,__,_/__,~oc::....e:..-=-'-f-_________________ _ 
TEST START DATE: )f-/G-'f'( TIME: 10/5"" TEST EN~ DATE: //- If-.,?'( TIME: /Otf O 
ANAL YST(s): :::r. 7crt,,.,,.,uA CODE: _______ _ 

INITIAL CHEMICAL MEASUREMENT 

TREAT .. · 
... · TEST· ····EXPOSUREPEBIOD(tiR) < 

NO. SOLN .. } PARAMETER o•••··•·.>/ > >< > 24.·> ? COMMENTS 

DO '8.1 ... Y.5 : 

x 0 
•. z., 1 1-4& pH 

COND O. /C, 0,/j . 

'81at-t DO ;g_i ";J.5 
/. , ' o.,I 2 r,·\J.lf pH 

0,/f 
. 

4/, IZ COND 

DO o/. ~ r., 
3 b.25/ pH 7 'I i ·" 

COND 0 -;2.0 t'."26 . 
DO 'J, =< j."J.. r. 

4 )2,5 !. pH 7. 1 '1 •. 6 
COND l!/ ?. I t!J. 'i. I 

DO ,.J - i.J 
5 251/. pH 7•1 1 .. 0 

COND tJ. ')..5 tJ. "J.. l/ 
DO Cf, l/ j, I/ 

6 501/. pH 'J,tJ f?. / 
COND t,,J I e>. :i.' 

DO ,.J . ,.1 
7 /00 '/. pH 3,1 '8.J 

COND ~ ,n .. 
► tJ. 3., 

DATE ;; .. 16 11-17 
SAMPLE No. •· 

DETERMINED BY J"S .. re 
'DO as mg/L COND as mmho 

Form Bl.A T04 Revised I I /92 



CH2M HILL Milwaukee Bioassay Laboratory 

48-HOUR ACUTE TEST FINAL CHEMICAL DATA* 
(1-7 TREATMENTS) 

PROJECT No.: ;!!:iE /t.f 2 .3 c CLIENT: _Oi=--=.!n_a._:_~e..::,~c..:..../lo._::..c....=---=L:......e~=n...:...e!i.,__._'£_:_;""7"/':-! -------,--------

TEST ORGANISM: Dt1 oluu, "74.'911".t LAB MEDIA/No.: C...U(ft.uc.- r,v-.,/,'"--
SAMPLE No.(s): Sl(s-.~7, . oL.- ,r CONTROUDILUENT: B/,u .. lt... R.,v--
SAMPLE DESCRIPTION:_' _J,;;;E;,,_:;tt2...l.!/~l,~~•~~t __________________ _ 
TEST START DATE: 11~1(, • 'iH TIME: /() IS: TEST END DATE: //- /1:•"2'( TIME: JO l.{O 
ANALYST(s): ;::r:. ~-,m,J. CODE: _________ _ 

FINAL MEASUREMENT 

TREAT. TEST EXPOSUREPERI0D (HRS) 
NO.·. SOLN PARAMETER 24 .·. i< < 48 COMMENTS 

.· 'F.l/ g_.g DO 

1 l-Af> pH .. 8.0 zr 
fs /4,e,k DO f,l( "i/. 7 

2 R, (/..&-,r" pH 8.0 7. 7 
DO ~-l/ ,?. 7 

3 
{;,,Zf; 1. 

pH g,o 7. 7' 
DO 8. t/ 1?. 7 

4 12 .5 /. pH '3.0 i?.O 
' 

25/ 
DO y# l/ '8.;> 

5 pH 'i, I o.O 

S-C> 1/. 
DO g_ t/ 2<.,7 

6 pH 3.;J.,, ??, I 

Joo-; DO F. l/ J,t 
7 pH F.3 ~) 

DATE II-- 17 Jl-1"7 
DETERMINED BY Tc ;:rr 

• DO as mg/L COND as mmho 

Form Bl.ATOS Aevtsed 12192 

' 
l 
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CH2M HILL Milwaukee Bioassay Laboratory 

48-HOUR ACUTE BIOASSAY SURVIVAL DATA 
(4 Reps. 1-7 Treatments) 

PROJECT No.: --z5e /tf?.32... CLIENT: {),i,4(~ ~~£-,•-'-/_( ___ ==---:;.=-----

TEST ORGANISM: f2&PJIA,J/A "1A. 4'1> 4 AGE: L- Z,41-f LOT No.: __..3.LJ6~2-=---
SAMPLE DESCRIPTION:_-"'Gff/.~..........,,,.~=., =-..:-r _________________ _ 
SAMPLE No.(s): rt-ts. t>(, • C, L 

LAB MEDIA/No.: ¼~ ~:.._ 
TEST START DATE: ll-1'2-'ll( TIME: /0 /5= 
ANAL YST(s): :J:: · Ji/2?tt1f!'-«.:'.( 

·: ·: :· ·•. FATALITIES . 

CONTROUDILUENT: B/4&-/t.. ~,vi---

TEST END DATE: }[ ... IS-- 1 '-{, TIME: /0 4 0 
CODE: __________ _ 

•T()tlC )MEAN TREAT. .. TEST • PEREXPOSURE 
NO. >sOLN HEP 

. · .. · <···.:.•··.<· ·.· .· .··-:-·:: ·•·· FXYRL} SURV. I .>PERIOD (Hrs) COMMENTS .· 

·•: < 24 
48 ... ··•••· 

:'(\ ? ... ·. . . 

A•·::: 0 ~ ~ ,,< '18- ~l'>L~ 1/ /.3V~5 $1!7; 

1 8 0 i) 0 

LA6 C 
. 

CJ 0 0 ., 00 ·;. 
.. o . 0 0 ~ . 

Bl~vk A () D 0 
2 8 0 0 i) 

R,v..i.v- C 0 t'J ('J }OC, 1/. 
D C} ~ 0 
A 0 0 () 

3 
~.2,t; 'I. 

8 (') " CJ 
C (:) " (!) I oo 1/. 
D tJ 0 C> 
A () 0 (!) 

4 
12,,~·1 

8 ,,., 'I( 

" "' I oo ·1. C 0 0 /') 

D () C, 'I?: 

A 0 0 I) 

5 8 0 C, -~ 
ZS / C 0 r, I"") 100/ 

D 0 ~ ~ 

A 0 0 CJ 
6 8 0 " I? 

50 '( C 0 t:) tf!J I oo 1/. 
, 

D 0 () - d 

A (!) 0 ~ 

7 8 0 CJ CJ 
/00 / C 0 C, 0 I 00 '/. 

D 0 0 (!I 

DATE //-17 //-18 
DETERMINED BY .._j"C n 

Fo,m BlAT10 Revised 12/92 



CH2M HILL Milwaukee Bioassay Laboratory 

96-HOUR ACUTE TEST INITIAL CHEMICAL DATA* 
(1-7 TREATMENTS) 

PROJECT No.: T~ /Lf 2 .3 L CLIENT: ~Q=--'-"rz=q~(q:,_,$"'-Lht_~-~"-----=....,CL...C..L,'/-'--f _________ _ 
TEST ORGANISM: r;,-f),.J,y{ rn,''117'1"'v LAB MEDIA /No.: U:c: ffg.,,._ r>u,/,'-..... 
SAMPLE No.(s)$1/S.0 ~ • Ol_t_ .o.) CONTROUDILUENT: __.i.....,/4'-=4.=e,,,__fc___,_f:.L=-'v:~--------
SAMPLE DESCRIPTION: __ c;~:f.f~/~=~-+-__________________ _ 
TESTSTARTDATE://-/6::1:tr TIME: JO.JO TESTENDDATE: J/ .. zo•'f'( TIME: //C>c> 
ANAL YST(s): =r. "I?-ctm~ ( CODE: __________ _ 

INITIAL CHEMICAL MEASUREMENT 

l°REATa TEST EXPO SU REPERIOD (HRS) 
No.· SOLN PARAMETER 0 24 · .. · .. 48 72 COMMENTS 

DO ~' 'S7 3.5 R.5 ¥. 7 
1 
~ 

pH 7,9 S?.e> 7. 'I 7. b ., COND o ·IS' -0, l'i 0.1? o. -;zo 

'8l~c-l DO ~-? r',1 a.5 7. {) 
2 

. 
pH 7.' ~-( 7-f 7.7 R.,v.w- COND . I g- . I '8' 0./? 6, I 7r 
DO 9.2. <? ,9 f'./ 9. :2, 

3 i.i~1 pH 7.' ~,o l,t 7..6 
COND .2D ,2-0 0,/? (!J. 'J f'!) 

DO '7. z_ '1. z.. ~~ '!, i/ 
4 )2.5/ pH 7.' '6",0. 7, 8' 7. d' 

COND . '2-( I , ir n.-'JI o.~;z 
DO 9,3 '7:.3 9:;:i_ Cf/ ti 

5 zc:;~1. pH 
7 ·" 

~.o ·7.~ '7. ~ 
COND ,2.~.- :zLf CJ.;).;}... 0. 2J/ 

DO Cj,3 ,:J ?.3 7', 5 
6 s-0·1. pH g. ,.0 ~. I 7. r 7.9 

COND ,3/ • Z,~ 0.30 ~ . .z o/ 
DO 9.3 9.J 'l'. 3 ?.L 

7 /001/. pH g-. ( ~-( 7~ 'f ·o.o 
COND • L/'L . 3'7 O,t/" t:J. '3 Cf 

DATE /(-(/, 11--17 ( (,. ('/ f/-19 
SAMPLE No. .Ot.. .o 2. ,C>3 .03 
DETERMINED BY rs JL Jl Jt 

• DO as mg/L COND as mmho 

Forni SU.TIS Revised 11 /92 



CH2M HILL Milwaukee Bioassay Laboratory 

96-HOUR ACUTE TEST FINAL CHEMICAL DATA* 
(1-7 TREATMENTS) 

PROJECT No.: -,:!;(;;: _l_ t/-2..3 2.... CLIENT: --=C,_,_,n.A-=/4_.,.s,L,.~--=~-------"C...U~"-'-•-"-/--=-/ --r---------
TEST ORGANISM: &~ ,,,.,:n,,.,,._ LAB MEDIA/No.: C..,,!&y\,(__ h1A,//5,., 
SAMPLE No.(s):.€"'((;.o(, .o~~ CONTROUDILUENT: 8/tU:A( /&,.,..__ 
SAMPLE DESCRIPTION( t:::./rl"-itA-- +--~~--------------------
TESTSTARTDATE: lf--l'--'11.( TIME: JOJO TESTENDDATE: Jl-z..o.,q TIME: J)Oo 
ANALYST(s): .J_ ""1?:9wt~{ . CODE: _________ _ 

FINAL MEASUREMENT 

TREAT. TEST •. EXPOSUREPEBIOD(HRS)<••···.· .. 
NO. SOLN PARAMETER I /24 <• 48'· / ······72.·•· .·•· .. /. 96 COMMENTS 

DO ··.· 7, ( 7.6 g_6 F. 5 
1 LJ/1;J pH · 8,b 7 .. 'K f'.6 Z6 

SJ~ DO 7t/ 7..7 8.0 o-3 
2 e,~ pH 7,7 7.~ 2 er 7-6 

rc,.is;, DO 7. 5 7.r 8,/ ?.3 
3 pH 7.? 17 7. <l ?.6 

)2., 5 J 
DO /,6 ?.~ gr) ~-Y 

4 pH 7, 8 27 7. >? ?,6 
DO 7. 7 2<.I F.! <?.) 

5 ~5·1. pH 7.9 7,.7 7~5? ?.? 

S-0 1/. 
DO )7 1!.f F~o g. 'I 

6 pH ],. 'I 7.g 7.8 1.0 

lDO;t 
DO 7. 7 z.;;_ 7.? i .2. 

7 pH 7.9 7. <t li 7,g 
DATE 1/-17 J1-1j 11-1, /(-~C 

DETERMINED BY :5l YC TC ·z;e,; 
'DO as mg/L 

Form BlAT16 Revised 12./92 
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CH2M HILL Milwaukee Bioassay Laboratory 

96-HOUR ACUTE BIOASSAY SURVIVAL DATA 
(1 - 7 Treatments) 

PROJECT No.: ~ /tf2..3 L- CLIENT: ---'-'()'---"-n-4:"'-=--'"-=(q'""""S-<=~~=LA...,,)~~f_;--"---/-'-:::-( --=------=-=~--
TEST ORGANISM: Fitk,,.,.I m:nr,o;...- AGE~ JI /J LOT No.: 155?7 
SAMPLE DESCRIPTION:~@..,,,-~f-1-/iL.-.c..Eu-------~~±-------------------­
SAMPLE No.(s):S'f-S,~ c,z.., . 0,.3 
LAB MEDIA/No.: Cg,,/~ ,;....,/,•"t 
TEST START DATE: //-/6· 91/TtME: -r( rb::M:' 
ANALYST(s): =:I"► J0:i'!11!'.U--( I ~o 

CONTROUDILUENT: i3/4e,.,f< l'<.1µ.......___ 
TEST END DATE: //.,,;it? 2:~ TIME: /(t)C, 

CODE: ___________ _ 

TREAT. 
NO. 

1 

2 

3 

4 

5 

6 

7 

·TEST 
SOLN 

/2-:5/ 

DETERMINED BY 

COMMENTS: 

Form BtAT18 

FATAUTIES 
PER EXPOSUHE TOTAL MEAN 

REP PERIOD(l-:lrs} · FATALITIES SURVIVAL 
1------,,----.-----..;~',-=,:,..,...--r-'--=---c----f 

24 48 >72 96 

A Q () {) C) 0 
8 0 0 6 0 /Ooj 

A () CJ 0 
8 e; 0 0 !Oo/ 

A ·(} 

8 0 0 () 0 

A o· 0 C> 
8 0 /00/ 

A 0 0 C) 0 

B C) 0 0 C, 

A () 

B 0 0 0 6 Joo/ 
A CJ C) 0 C> 

B .(j 0 0 

Revised 12/92 
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CH2M f 'ILL Milwaukee Bioassay Laboratory 

CHRONIC TEST 
INITIAL CHEMICAL DATA. 

PROJECT No.: 73€: 14 Z.- 3 L CLIENT: _ _!,O~n=o.=14::i...s~k.=ia.1----='=4=x..:."'=J.L.J£C..!.,·..w/ lc-,,------:-:-----::--~---
TEST ORGANISM: C.c:cl::odop,n'is 1h,bJ~ LAB MEDIA /No.: ~ /-h..c_,,.._ ~,·4, /,<¥€,CCL. 
SAMPLE No.(s): S-'IS:,0I1 ·:'..k -:3: .OL{ CONTROUDILUENT: (3JqcJ R. ,-1/~ 

SAMPLE DESCRIPTION: _ ___,E::....±±....,_,_J-""~-=>C.-C""-'t-'----------------------
TEST START DATE: If-lb~ 7L( TIME: JZ.oo TEST END DATE: // - 2 Z. - 'z'( TIME: //JO 
ANAL YST(s): Strv k.1 C00:KM;- ::Ti:i tttft--kl ·coDE: ·------------

... :@Ut.xko'.StffHtitf'·-c-··, 
i:~:~faj~@: fa:WfaE%: 

4D /. 

"DO= DISSOLVED OXYGEN (mg/L) CON0 = CONDUCTIVITY (mmho) 

Fom, BLCTC:Z 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC TEST 
FINAL CHEMICAL DATA* 

PROJECT No.: 7SG: / l./l-3 2- CLIENT: -~O.£..L.:nu.C:14..ll=o~~kc::...oi..,__..,,.lA=,i=,{+=.(.'=;----'-/ ll-;;;-------;--:------:---,-------
TEST ORGANISM: c~rb,lc,pbw,,,4. ch.4tc. LAB MEDIA /No.: 6& /.f-c_u,:<. ~AjS?fS-- CC'-. 
SAMPLE No.(s): $£. Of, • oi., .OJ .. OL( CONTROUDILUENT: 8/q_e,ft. 12.,v-'--
SAMPLE DESCRIPTION:_' ....,,E=--_,__ft"-"'' t._,.~::W:::,,,C"'-+-_.___ ___________________ _ 

TEST START DATE: J/- l6>-1L( TIME: / 2.oCJ TEST END DATE: I/-U-9'-f TIME: ~L~L3Q---=---
ANAL YST(s): $-f-q,-k.1 C:OOU....1 :77lr tt1rn,c.,( CODE: _________ _ 

~I V,3 
0 ' ( 0 7.Cf 

8" ' ( ~-L 
<[, ?- ~✓ g-,6 

<?.o '?. ( ?,L 
<f.2- £) ~-0 

<?', <Lt <?' <;?' z_ 
f,CJ 7 ,'1 'ifo 6,() 

75". ( <l.?- ~, 'f?,2-
?; . { .1., <{' ,,0 y, 
¥ ,{ ~' I ~,(_ ~, "L 

gr// 7,q '6 ,0 '?" I \ 

?.{ 8 , / (.2 fl' ( z.. ~.'Z-
• "2,_, 7,4 ?-0 ? . 

/-( /-)..o 
:rs 

• DO = Dissolved Oxygen (mg/L) COND = Conductivity (mmho) 

COMMENTS: 

Fo<m Bl.CT03 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC BIOASSAY REPRODUCTION AND SURVIVAL DATA 
PROJECT No.: 7$€' /4 2-3 2- cu ENT: __ O~o~a~!~a_s~kcc+---,~l~wv,..~J~i_\~q _____________________ _ 
TEST ORGANISM: C::U'1od4¥~dub:i:. AGE: ~ l.1/ be. 
SAMPLE DESCRIPTION:_---=E-=-'----'-:-ff__.___._~L_""'u..._.._""""",._±__.__ _________________________________ _ 

LOT No.: -~5_7J.......:L_g __ _ 

SAMPLENo.(s):,S:</5,O/ 1 .02.., .03 1 .OL/ 

LAB MEDIA/No.: c ..... lt<At'-<- A~i~ I S?·ts:. C.C.L 
' 

CONTROUD I LU ENT: .... P),._,'i=-C,l...=.....o.../\,_.,_jv:...::,U"-----1..ua:--=-=1=<.r._ ________ _ 

TEST START DATE: tt-t,-cc<{ TIME: ~LX;~'c~·-=>~-- TEST END DATE: I/, 7,.Z..., C,lf TIME:_l/~3_C> ___ _ 
ANAL YST(s): s,H~ , Coo¼-._ 

7 
CODE: ______________ PAGE I OF............c.£ __ _ 

TREAT. TEST . ·.· . OFFSPRING PER REPLICATE ... : .. •:• ·::- .. :-:: 

NO. SOLN . DAY 1 2 3 4 5 6 7 8 9 . 10 COMMENTS : 

. )j,. __ :·· Ok. -<2>·. 6 /< '-- _, 

I Lab ./3> J' t; r; 7 6 5 3 5 {o s 
4 6 ~ I I b -.,, 
5 J1 I I J() /() P- I.J (i- / 2- / .1 II 
6 I "i' J}s-" Jl JS- It./ Jt IS 1$7 1/(.o ilb 
7 

SUMMARY 
TOTAL /, >MEAN 

NO~ofYOUNG <, tr .] { ', z_. ,1, 1 3 2. 35 l.9 35 35 32.. -:./,,_, I 33- I 
NQ;of BROOOS .... ,. .3 .3 3 3 3. 2, 3 3 3 J Jo ~ 
ADULTFATALmEs.,·. //:·<> 0 0 0 0 0 0 a 0 0 0 0 % SlJBYIVAL Joo I 
TFtf=.AT. ·TEST .;:/(.: < .·,,·,:·.·_.· ,. < < OFFSPRtN<::l.PEF(REf>LICATE .: )::::::-,:::,_.,. .· .·. 

:-. •• 6~Ll~~~ {,•,·••·_) .. ,., .. ,-,,, .·: -:·. :: . : 

NO. SOLN DAY:: 1 .· :2:-: 3.: ..... I 4y·:' ii 5 ), s··.· .: 7 ··.· 8 9. 10 
_,.· < ? 

Bf a.ck. 1 0/( 
~ 

~ 

2 0/( -... 

2 R ~t/e..v 3 5 L L( '-I s 3 , 5 0 7 
4 (;t Jo 6 - I, G,. I 

s II c:- If 1 I.> I( J }-... ft; I l{ /1-
6 I fo It.{ I 'f IIL> ;.S I <./ t/ t1 /~ Jl/ 

: 0:/7:::::-
I 

····•··•··•·····················• 

/_. 
·•·••• > 

:..::.:::::: ·•·•••· > : ) :- .. ?: .. SUMMARY • > ,. ·· 
·: ·.· ·.·.· . · .. >:<••··••?-••· .•··.··t /,: ( . . TOTAL ME:AN -. 

,,NO;otYOUNG .. ? ,?<:,: 32.... L~o l..Cf 2q 33. <-8 3~ ~7 3~ 33 . <Iv .<, ( . -z._.., 

•NO/o.LBROOOS .·, .. 
.. , .. :.-.- ·.· .... 

.3 .3 3 3 3 3 s 3 3 3 .)o 3 .:-:-:-::- •:-::-:-':-: 

ADULTFATAUTIES> f• 0 0 0 0 0 <) 0 6 0 0 0 % SURVIVAL /oo I 
EXPOSURE DAY>< , .. · ? •· , •. o :. /:.:.+::::.:- 'i'"' ::::::. : .. ,,3). /{A\,' • .. ::5: 6 . 7 
DATE:·:C:,,:>::-0:.)':·:::::. > . :.·, .• ,. <<• lf-16 IH7 I !-fl /1-11 . ) 1-.20 J/-U I ~J_l 
DETERMINEDJFED BY: / :3S ~.s j_f ~5 j( (ll 11.J-

G .. GRAVID E"' EYED A = RELEA~G YOUNG AD "" ADULT DEAD YD = YOUNG DEAD 
Fo,m BLCTD-4 Rovi1Jed 11/9? 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC BIOASSAY REPRODUCTION AND SURVIVAL DATA 
PROJECT No.: IS£" /1/-2,..JL CLIENT: __ O_..o_,__,a=l'--""a..,._s~kc"'--1 _ __;(_-=-~__,"'-c.:c..J;_i,.__,_1_11 ____________________ _ 

TEST ORGANISM: C::~,oda."h.o·,a dub:i:. AGE: "-- l..1/ be. LOT No.: -~5"--.L.2 ..... 8''-----
SAMPLE DESCRIPTION:_~g_;f.f~-~~/u,,......=~+-'-------------------------------------
SAMPLE No.(s): . 02. 0 
LAB MEDIA/No.: ..,.ltLAI'<.. .Ac.dio. CONTROUDI LU ENT:~B~/«~"~~~f?.~j--'-'v(/=--_Lua:~h=--•·---------
TEST START DATE: (/~"-Yt{ TIME: 1..-'/X,=' ..... C>=..::,'--------­

ANAL YST(s): ~<-Hl4 , C.c,c,f0-c..-..-
TEST END DATE: /1-zz.-,l{ TIME:___,_/'--=/J""-D=----

CODE: _______________ PAGE 1--.. , 
TREAT. TEST 

SOLN 
.. i. . < ... .•. OFFSPRING PER F'U:PLICAJE .. > > .. \.·.· •· 

NO. ci.,\Y. 1 < >2 · 3 .4 s <6 , 1 a 9. 10 
\. 

3 
h7 7 5 
,,. +---+---+---t--t7';-

s ID IS' !3 G- /i/ I I 
IS !'i ff,,, / 7 

7 

NO;; of YOUNG 3 2... 

·.T ... ·.··.• .• R.·.•N•····EAo··.•:·.:_T .•. :. sT0ESTLN ··••·l•<•:·>>:•.•·• .. 1---1 _ 1 --,.-· <= r·~ <•·--••.:::--.·•--·••·<::..__,...•o=-F __ F.::...s:..;..PH __ . 1_N0--· --P.-:.ER.cc;··•--•·F:U=PL=· +··· _1CA_. __ T:..;..E--••· ·_.__c...;--->~/;.;..· .. '-·--·~·· 
1 o;..v: 2 \1 3 4 •. . s •.. 6 < • ··• 7 .·. • · a 9. ·.·· rn 

1 l>I< / -
2 

3 
ok 
s 

4 0 

-
Lf ) '-I > 

b JD D 0 
ii G- I;;... /0 
I I.I It /h } L{ 

I 

....... ) .. ·· )) . 

2-1 3.3 3 2- ;;_7 

C,, 
D 0 

'1 I If 
Ir 

J2-

ADULTFATALITIES / • O O O O O c:, D 

, ., 

... 
0 S 5 

0 '-I 
n-- fr 

r, //_ ;t/ 

35 ~3 3 I 

0 0 0 
7 

0 

SUMMARY > 
TOTAL MEAN 
32.0 32.-0 

0 % SURVlVAL / o a 

G - GRAVID Ea EYED A a RELEASING YOUNG AO= ADULT DEAD YD~ YOUNG DEAD 
Form BLCTQ.4 

I 

I 

R.evisi,d 1 ltrr7 



CH2M HILL Milwaukee Sioassay Laboratory 

CHRONIC BIOASSAY REPRODUCTION AND SURVIVAL DATA 
PROJECT No.: 75G' IL./2.- .3 2.. CLIENT: __ O~o~a~l~a-s~kc'+-,~L~o.~"'~J~.{~,_11 _____________________ _ 

LOT No.: __ 5~7~8~--TEST ORGANISM: C~,adAtiba·,a d,.b:'4 AGE: L... "l..V be. 
SAMPLE DESCRIPTION: __ -=Eff=..:...~/ LA.>--...""-==..>o<..:.-t-__ ----c-_______________________________ _ 

SAMPLE No.(s): 6'°'{5",o/. .. 02.. , .03, .. oL{ 
LAB MEDINNo.: c ..... l+.....-.c. r,.._nd;~ / .S-1/S:. C.CL . CONTROUDILUENT:.,,,,8.,/~L.>,c.=k_R..........._;-'--'.c,r,,_-"Lva:=~<-rc,..__ ________ _ 
TEST START DATE: (/ ... "--rt{ TIME: ~P~;•~c=.:> __ _ TEST END DATE: 1/-ZZ -'?l{ TIME:__._.//~,3"-'o=-----

CODE: _______________ PAGE_3 __ 0F £ ANAL YST(s): .1,Hi...-i: • Coo,k-"'--. 
/ 

TREAT. 
NO. 

TEST 
SOLN 

ID 'I 

NO.ofYOUNG 

DAY 

J 

'2 
::3 : 

4 

5 

6 

7 

l;JQ,.of BROODS < 

TREAT; • .· TEST 
}No. SOLN 

1 

6K. 
0)(. 

...::, 

0 
I Lf 
;q 

0 

2 3 

3 ~ 
0 '% 
/ I G-

I lo fl( 
I 

0 0 

OFFSPRING PER REPLICATE 
4 5 6 7 8 9 10 

-~ 
'OJ , 

7 7 t, {, 5' '--I s 
0 0 D D l) 0 {) 

IL( I I II 3 ,o I )..._ /'t 
lie /{., lo J] llf n ,,:;;-

0 0 0 0 0 0 

5 fl{ JI /0 /A JJ 1/1 'f /.3 Jl{ 
6 !lo lO lh It /{, fl{ !?- /{p 1-S 

35 \ / 31.f 
V 

EJ<P:Q$UREDAXf '})']Jt>•.o>r,•JJ:WU/2) /.••·•3/J :J{4:{'1!f:5')} s··· .. •.· < /·.· 
PAD;)):) · · . lh6 1>-n II-Ii' J-/Cf. //-J.;;, 'l~U 1/-V· 

COMMENTS 

SUMMAFW 

0 

0 .·~•• SURYlVAL / 0 0 

G • GRAVID Ea EYED A a i(ELEASING YOUNG AD= ADULT DEAD YD 2 YOUNG DEAD 

Form BLCTD-< 

I 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC BIOASSAY REPRODUCTION AND SURVIVAL DATA 
PROJECT No.: 75!Z"' IL/:Z.-3 2... CLIENT: __ O_.Lo~a~l~a~s:=ks=+---l_<A.c.-=~-"---d____..f__,._1____.l/ _____________________ _ 
TEST ORGANISM: C:ec:oda.ebC\',a dub:C¼ AGE: _4-_l..~"~h.~C~·--
SAMPLE DESCRIPTION: eff/k<>Y--: +-

LOT No.: __ 5~2~8~--
--~~~~---~--------------------------------

SAMPLE No.(s): .,SZ/£- of, _ 02, - 03. - ol( 
LAB MEDINNo.: c ..... H<AI'-<.. r A~,o. >Stfs. C..c.. L C ONTRO UD I LU ENT :_B/.._.q._..c.=-L .... f<.,,_.i-'-'•C/ee....__Lva:-==...~5-r=----------
TEST START DATE: (/ .. /,-Yt.( TIME: ~/);~'~c=-=> __ _ TEST END DATE: l/- 2.2-?t./ TIME: //JO --~---
ANAL YST(s): ''H'4, Coo¼ 

7 

TREAT. TEST 
NO. SOLN 

7 

NO. of YOUNG 
• NQ,oLBROODS 
ADULTfATALmES 
TREAT. 

NO. 

Fo,m BLCTC).< 

TEST 
SOLN 

DAY 

1 OK 
2 Ok. 
3 '-I 
4 6 
5 'f 
6 )3 

7 

. 

0 

DAY 

1 01< 
2 Ok 
3 Lf 
4 6 
5 I z_. 
.6 I?..... 

2 3 

37 

0 0 

2 3 

CODE: _______________ PAGE._-+i __ OF ;C 

OFFSPRING PER REPLICATE 
4 5 6 7 8 9 

0 () 0 o 0 0 
OFFSPRING PER REPLICATE 

4 5 6 7 8 9 

t. 6 s G 

/0 JO {( !'2.... /0 13 
/ ( II I J..... 

0 

,. 
-r 

10 

3 I 

r, 

10 

s 
/ 

1 ( 

COMMENTS 

SUMMAFlY 
TOTAL ·• } MEAN 

C O;t;SUHVIVAL / o o I 

0 IWSURYIVAL I oo I 

G .. GA.AVID E .. EYED A .. RELEASING YOUNG AD = ADULT DEAD YD = YOUNG DEAD 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC BIOASSAY REPRODUCTION AND SURVIVAL DATA 
PROJECT No.: 73'/lZ /'tZ..JZ... CLIENT: __ c'.)_0~~~lo~s~k~q---· _L_a.~111~J-*_1_I_I ____________________ _ 
TEST ORGANISM: Ct..,r,·,0Jc.cp~N"'- d.L..b:£.t AGE: < ").ti be LOT No.: _S_)~f ____ _ 
SAMPLE DESCRIPTION:_-=(=;ff-.=-<-=----</. ..... ~c-=-=----..:cf ___________________________________ _ 
SAMPLE No.(s): S~S:o(, . 0.2.., .0,3. . C/Lf 
LAB MEDIA/No.: C.v-lk, ... ~~ / .S-1./S, CCL CONTROUDILU ENT:"""8"-'9 ..... c..=f..,._(,_....,R...._.:-%.v_,_<,.,c_r __________ _ 

TEST START DATE: ll·lt, ·<J't TIME:l?._'.o_e>~. __ _ TEST END DATE: /1-2..Z...-';L{ TIME:~/~/.J~O ___ _ 
ANALYST(s): -"c.w._,., r ...-,J. '• CODE: _______________ PAGE S 

I 

TRE:AT. TEST •·•·•• ( •. . . . OFFSPRING PER REPLICATE < ·•·•• > .••···.· (i< < ·• 

COMMENTS N(t SOLN DA'( 1 .· 2 3 4 . 5 .... 6 7 8 9 ·· 1(j 

Lab 

q s 6 3 
4 6, 
5. / lj I I I I lf ;o /)- LI 
6 / ) I y J 3 J /,. I{,, Js- J Cf 14 
7 

SUMMARY 
TOTAL .MEAN 

NO. of YOUNG .~ ~ :3 c:; <-Cf ~ 2 Z.. ~ 2. 7 s 7 2.. I 3 2. ZS 
NQ; of BROODS 
.A.OULTFATALmES .. · > ... > 0 0 0 0 0 O O □ O 0 
TREAT. TEST · < 1 ·.. . ( i . .OFFSPRING PER REPLICATE > ..... ·. ) ) . . 

NC). • SOLN >BAY . 1 ·•· < 2({} 3 < 4 / / 5 .••• . 6 7 < • ·. 8 9 < to 

4 

> • ,·, ... ·•·• ' :, S\J~MABY:> <. >. · . 
. •·•• TOTAL( ··.· •·• MEAN. 

:,AQtJl.:T.FATAWT.1.~su .. ·.·.·.:.·.· .. · ..... ·.:.:.· :% SURVIVAL 

EXBPSURf;DAY/ ?Ui/}@!!ff{}.O ·······••: ··•·•••7···•··•· •·•· - :t.4(} ..... , ....... , 1·\f; ( ·7< .. 
DA.I . :::\•')( 11-£6 LH7 11-/'l 1/-/'f. if-;J.i) !l~Z( ),72 
DEJEBMINEDIFED BY:i/%\:Hh ~s ~ ·s-r S.s' .s-..s (IA_ II~ 

G .. GRAVID E .. EYED R • RELEAStrfo YOUNG AO= ADULT DEAD YD = YOUNG DEAD 
Fo,m BLCT0,4 

I 

I 



Inhibition Concentration 
Calculation 

(ICx) 

CH2M Hill 
July 1991 

Client: ONALASKA LANDFILL 
Project Number: TSE 142.32 
Test Solution: EFFLUENT 

Test Date: 11/16/94 
Test Organism: CERIODAPHNIA dubia 

Response Measured: REPRODUCTION 

Concentration 
(%) 

Control 
3.70 
5.00 

10.00 
20.00 
40.00 
80.00 

Mean 
Response 

31.200 
35.100 
32.000 
31.900 
33.111 
30.400 
28.400 

IC25 (%) 
Linear Interpolation Estimate> 80.00 

Smoothed 
Mean 

Response 

33.150 
33.150 
32.337 
32.337 
32.337 
30.400 
28.400 

Toxic Units 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC TEST 
INITIAL CHEMICAL DATA· 

PROJECT No.: 75€ /If 2. . 3 L CLIENT: -~M'4=;.i._il,:/as~L!<\---=Lq=.J~C:.!.,·.'..l//--=-~-------;---,----
TEST ORGANISM: &+bead /J1",onow u\B MEDIA /No.: c"t ®(.r... ;,,v.,/,'g l~tts:. C FL.. 
SAMPLENo.(s):SlfS::. Cl/, .oz.., .C>3, .oL{ CONTROUDILUENT: Blocll Q_;J-ur -
SAMPLE DESCRIPTION: _:7 &,~ffi....L..L{=H"'-=4::\-~' ..:....+-___________________ _ 

TEST START DATE: 11--1 h ...-gy TIME: oi30 TEST END DATE: // - 23-o/lf TIME: 08,30 
ANAL YST(s): Sc.I,£,(,+, C:,t>'/<-<..,c.._ CODE:. ___________ _ 

3. 7 /. 

/ s /, 

)D ( 

.2.s 
. 2... 

·oo = OlSSOLVED OXYGEN (mg/l.) COND = CONDUCTIVITY (mmho) 

Fom,Bt.CT~ ~,,m 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC TEST CHEMICAL DATA* 
(1-4 TREATMENTS) 

PROJECT No.: 75£ llfZ-3 2._ CLIENT: ___..;;0:.-,b......,a....,/..,.,oc.....>5.,,.,ka....__ ..... L,,_.,,a~~=----:£..w; (4-{ ____________ _ 

TEST ORGANISM: Fafhe4JJ 1'1:t:1o0w LAB MEDIA/No.: C,.... {~ ~,-.._ /S:t./~-CFL 
SAMPLE No.(s): 51/S-,C,/, . o~. ~03, . Ol.{ CONTROUDILUENT: R (a,ck.. Q ,-v ur 
SAMPLE DESCRIPTION:,_' ___,,@rb=---<-1 ~I~=• c=_;_l ____________________ _ 

TEST START DATE: I I-Ho- qt.I TIME: 015&9 TEST END DATE: J /- 23 -, '{ TIME: C7 8.3c, 
ANAL YST(s):Sc.~ CA..-1- Coc,,/cA ... ~- CODE: ____________ _ 

FD/, 
DO 

pH 
COND 

DO 

pH tf,o 
COND ' ?-:z .( .z.o ,{ 

DO 

pH 
COND 

FINAL CHEMICAL MEASUREMENT 

ili\lililiiil:llllili\lii\ ~, 7 1---~-~--+-=---'--!-c-{=-_ i-j-+-=;--'-:4--+=:.....:....J...--+-><-!!:.-+--4--L-=-~.=..!.....!~ 

DO 

pH 

DO 

pH 

COND = Conductivity (mmho) 

F0<m BlCTOl Revised 12/92 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC TEST 
FINAL CHEMICAL DATA. 

PROJECT No.: -rs~ Jtf Z,,.j 2.... CLIENT: _J....<D'...Ln=f<1.Lli::u.s"-"KA"""---"~=..n,:uliu6'-'-/-"-lt {---;;;;------;--;-----:--~---
TEST ORGANISM: f-,f~ m:n11ow LAB MEDIA /No.:~/fy-1',,(_ n,..,J,·9 / S"t./s-. CEL. 
SAMPLE No.(s): S"o/S,0 , oz . O CONTROUDILUENT: Bl~c.k. ~;v!t-
SAMPLE DESCRIPTION:._--=::=ES'-:'--'-'-==-'--------=-------------------
TEST START DATE: t{-- /(p -'1L{ TIME: 0%'°.3 O TEST END DATE: 1(-2-J·'zl/ TIME: O~,>o 
ANALYST(s): .Sc.J,K±/ Coo~ CODE: _________ _ 

7(&, &, 1 7.? . 
7.,f 7. (p /, 8,0 7.~ 

7.o 7,G r, 2- 7. 3 '8.0 7.;l 
7 Cc, 7,, 9-,5' 7. o/ i6 7. 7 

'i. J. 
8.0 

~/ 
g,o 5 /. 

/0/ 
g,; 

• DO = Dissolved Oxygen (mg/L) COND = Conductivity (mmho) 

COMMENTS: 

Fotm BLCT03 Reviced121'n 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC BIOASSAY SURVIVAL DATA 
PROJECT No.: -z:5~ I /{:Z-.J 2.. CLIENT: _ __,O.....__.._o...,_o.=-'-\ <1.=.S=k=o...___=LCTt:1="'-=,{,.__,.£c..i,...L. /.,_( ___ -=--===-----------------
TEST ORGANISM: ,::::..,+L,.J n,,'nr10~ AGE: L-2,~s LOTNo.: /.'58.:f' 
SAMPLE DESCRIPTION:_--=6=.f.£.L..,L.L..1/t.,,,µ,,.,,.._~x:,o,._.±:.,__---:--_________________________________ _ 

SAMPLE No.(s): sv,S"". c,f ~ • =-•• 0 J.r .c-}-/ 
LAB MEDINNo.: ~jQ-.,_ ~-~,LS-'1£. C FL 
TESTSTARTDATE:/l,../b-9t.f TIME: 0130 
ANAL YST(s): tLt_ 

CONTROUDILUENT: e {t:u.,"-. Riv.LC 
TEST END DATE://- J.3 -1'-f TIME: 0 'Z30 

CODE: _______________ _ 

0 <Js;/ 
0 DO 
l-- ~o 
I Cf o 

~7.5/ '10 
q 

~7-'J./ 

91- .s/, 
3 ?O 
2.- 'i 7~ .7/ ( 28, 
(... ~o 
0 foo 

Cf 
CfJ-5/. 0 too 

'L- 0 



CH2M HILL Milwaukee Bioassay Laboratory 

PROJECT No.: 73t£ /ff 2-3 2... 

TEST ORGANISM: f:9.f~ r, .' n 11 c:. '-1/ 

CHRONIC BIOASSAY SURVIVAL DATA 
CLIENT: 01A"'" ( a. s k o-- Lg~.£,· Ll 

AGE: L2,t-l LOT No.: 15:85" 
SAMPLE DESCRI ·---=~f-..z..f_,_/_..,,,.==-=-.._;_-------------------------------------
SAMPLE No.(s): 

LAB MEDIA/No.:~=---.....,_.'?C--'"='---'==..L:L-+-'"""--=<J.-loL~C.=-F-='-=----- CONTROUDILUENT: L-'"'-
TEST START DATE: TEST END DATE: 11-z...:3-'.'l'{ TIME: 0~.JC, 
ANAL YST(s): S CODE: 

0 

0 

0 

0 
0 

7-, 

... ·•···•:•, .. : •,, 

Form BLCTOS ;::i:i~~~~\~:~:::;,:;::""'".:,,:=e=M.:.;.;:;::: -✓-+--''--e--4----4----'-----l-.....,_........+ __ ~~---I 

{DO 
90 
DO 9)-S/ 

D~ ..(:,sl.. los+ 
k._t:t_"',,( (II\.~ 

~vloed 11192 



CH2M HILL Milwaukee Bioassay Laboratory 

CHRONIC BIOASSAY GROWTH DATA 

PROJECT No.: 7SE ll/2.3 2- CLIENT _,Q-<....l'.jb--"'._0.:...:/_.::c:o._;_s_:_k_,,_(A,_"°---l.Lc-=l~l/l=C,('--'-+-'-, _L/ ( __________ _ 

TEST ORGANISM: r::;+J.,Rpf m ,'nn12w AGE L 24H LOT No /5~~ 
SAMPLE DESCRIPTI0N: _ _..E=-......... tt-<-L-0/u=~=---+_,___ __________________ _ 
SAMPLE No.(s): S7-/:S'tOJ, • OZ.., • 03. • OLj 
LAB MEDIA/No.: c'-< 1+-u:-L ~£9 I .Di.£, CPL C0NTROUDILUENT B /q c,k. R/v(l,,~ 
TEST START DATE: J/-/(p-</lf TIME: C> '&30 TEST END DATE: /!-2-3-9'{ TIME: C>S:JD 
ANALYST(s): S±:qv::k.. CODE: ____________ _ 

.·•· ;~;;;:-•::: · ··• ·>t:•·Jj 1••/ffr ~•r ::1··•tA~8 tfgyi :@l'ttd±AU .. ·< m.s.•··.·.•·•.r.A•~.:.••.rr.' •. ''.i.::.: .•. 6./.:.••·.I.ff . .:.:·:·~·:·•·•.~.•k.'.··.•·n.•.···.h.···••.e'.·•.·•·i·•·•.rr.:.·•·•.:•.·.•·~···.····.s.··.t.'.•·····•·:.•.•········ ~ .•:.::~~oofit: j~'~;E llililll1li t j)':l::;i:II! 1•1IilI'91i~:J:III:lll\11111~1•:iit~~;~~!\II!! N:~Surv. Organism Wt. ~·!:=9
~~~n;~! Wt. 

i\i#\!A•i~l I I ~(,, 05 I 14 o, o If -~ qtj Io O .39 9 
GG M~:!1!( 112-i,97 //30.89 :i ~J_ q O-1-/3/p 

<> l// 112q to~ ,t.~3.i-f.Pi .?i Ao 9 n J./J2 -~-+-"""-'--'-"'=-~ 

/ t):j 1135,lA JJ3q,21- 3.58 lb o. ~')B 

i$< 1113-54 !13s n7 lr,5~ I 
3- 7 / 3C > // 7 Q ') ~ / / ~ J/ i 3 .fi. ?.() 

c3D> //OO.J3 I/DS.21 /5 Din 
lo 

1 '/. 48 //39.84 11tJ2,n4 3,oo 
':J 4C //27,9'5 /132,5'1 1.&A 

Jo 

9 
Jo 

I q 

10·/ SB !/lbJ3 IIJL/.l2 3.9'1 10 
sc II IM /J, // 22.fo7 'j St:; lo 

50 ///6,51,, //23.20 4.fo1 to 
6A )11 Cf, &,I,; I 11-3.88 t/ l,2 ( 0 ;.. 

2-. 0 /. 6 B . // J. 5 . / 9 I/ 2 q, 1 n L/, 5 I 
69 J 10 3 L/A J / o 8, ~n 5. I 3 

/0 
q 

:60 . / I 2 7. 2 0 / / '~ :z J.,0 LI, l/ 0 lo 

1A II oq, J-7 111 L/. Jo L./ q J /0 
'--{ 0"(. 1s 1 13 'i q I I t ~ 7 ~ ), .2, q J 

70 . 1117 /4 I I 1 2 ,6 l- t:;,3Pi 
I 

I 
70 . I I I 4. nJ I I I o, 17 4, I!~ I 

COMMENTS: Meari•1 :;= 

fcwm 8lCT06 

0-520 

0, 50& 

0-C/13 
0' 300 

o. 5t{o 

0 ' 4 qg 

0 · <-f ss 

0,'-/22.-
cJ,'ISi 

(),570 

o, <-No 

0 . <-f 'U 1 

o.z.qf 
o. 538 

O, Y 5 7 

0 . 41 'I 
0•45(/ 

HrV1"'l.r'1 (.1"11 



CH2M HILL Milwaukee Bioassay Laboratory 

Organism Wt. No. Exposed Organism Wt. 

/0 o .l/9F 
(0 b, '-17 l( 

10 o,'-185" 
Cf 0-5:IO 

/0 (>,'-//c,<-f 

lo O· '-15'7 
'\iC . . l t o ~ . .l 7 I I o ~ . Z- { 3 . q l.f 9 Q,C../ 3g 

ID O- l/39 
:·'3A 
38 

3C 

30 

4A 

48 

4C 

40 

SA 

58 

SC 

50 

6A 

68 

6C 

60 

7A 

78 

70 
70 

COMMENTS: 

Fo,m BlCT06 fV"¥tse-d 619'1 



Inhibition Concentration 
Calculation 

(ICx) 

CH2M Hill 
July 1991 

Client: ONALASKA LANDFILL 
Project Number: TSE 142.32 
Test Solution: EFFLUENT 

Test Date: 11/16/94 
Test Organism: FATHEAD MINNOW 

Response Measured: GROWTH 

Concentration 
(%) 

Control 
3.70 
5.00 

10.00 
20.00 
40.00 
80.00 

Mean 
Response 

0.405 
0.533 
0.420 
0.455 
0.470 
0.435 
0.490 

IC25 (%) 
Linear Interpolation Estimate> 80.00 

Smoothed 
Mean 

Response 

0.458 
0.458 
0.458 
0.458 
0.458 
0.458 
0.458 

Toxic Units 



CH2M HILL Milwaukee Bioassay Laboratory 

BIOASSAY SAMPLE RECEIPT CHARACTERIZATION 

CLIENT aVt4tdf;[~ C~P,U/?Wef&:/c 7ifG:,,{/l'(p.vr PROJECT NO. -rs6 I~- 3?--

:,,Sn:::;:;:;:;:;:;:tllll\\'\~~~:~:;; !ii~:fffufii:: 
.1/ ( -sz: 

FILTER DECHLORINATE USE: IMMEDIATE STORE (4 C) 

ALIQUOTS HOMOGENIZED_ CONTAINEf3.. TYPE (G/P) _.P_ ODOR_ --

APPEARANCE : CLEAR __ CLOUDY _v_ ~ SOLIDS V COLOR ____ _ 

COMMENTS 

FILTER DECHLORINATE USE: IMMEDIATE __ STORE (4 C) 

ALIQUOTS HOMOGENIZED__ CONTAIN~ TYPE (G'Y ODOR__ J 
APPEARANCE : CLEAR __ CLOUDY _V_ . SOLIDS COLOR yt1fot:t 
COMMENTS 

FILTER -d- DECHLORINATE__ USE: IMMEDIATE _1L_ STORE (4 C) __ 

ALIQUOTS HOMOGENIZED -- CONTAINER TYPE (G/P'yL ODOR --

APPEARANCE : CLEAR -- CLOUDY L SOLIDS _V_ COLOR 6~C.0 
COMMENTS 

FILTER.::/__ DECHLORINATE USE: IMMEDIATE __ STORE (4 C) _ 

ALIQUOTS HOMOGENIZED __ CONTAINER TYPE (G/P) £_ODOR __ 

APPEARANCE : CLEAR __ CLOUDY_:!__ SOLIDS _jL_ COLOR 6 t, L. p 
COMMENTS 

Form BL42 Revised 6/93 



CH2M HILL Milwaukee Bioassay Laboratory 

TEST TEMPERATURE SUMMARY 

PROJECT No.: TSE J Lf 2. 32. cuENT: Dnala:2Ca La,,,d+,11 

ACUTE TEST TEMPERATURE 
DATE 

l I-tin -q i-J I/-) 7 I/- I Pi //- I q 11-2-n I 

AVG Zn.I /Ci q ;q 8 ?n. n 2D 7 
MAX 

MIN 

SUM. BY: '-fnu) \ , 

CHRONIC TEST TEMPERATURE 
DATE 

//-It.,- 11--t I /-t 7 ii- I A I J- I q /1-Zo I/-) i (/- 22.- JI- .JJ 
AVG 25, l 25. 3 .25.D 2.-'7, 0 :JS, 2 ? "'). I :.J..:::;.o .:JS. o 
MAX 

MIN 

SUM. BY: '-fY/U). 
~ 

I 

COMMENTS: 

FORM BLST04 Rev,ood 7/25/00 



CH2M HILL Milwaukee Bioassay Laboratory 

SUPPLEMENTAL CHEMICAL DATA SUMMARY 

PROJECT NO. TS f /y 2 3 z_ CLIENT Onala5t4 Lano/fill 
TEST DATE JI- I {p -- c;· '-I SUMMARIZED BY ......,'fY)'---'--'-----'L-L'---1 _____ _ 

LABORATORY CONTROL 
CONTROL 1.D. 

TOTAL ALKALINITY mg/L CaCO3 
HARDNESS mg/L CaCO3 

SAMPLE DESCRIPTION 

ch[LQ·ulf 
SAMPLE NO. 

7W~.{)2,-

TOTAL ALKALINITY mg/L CaCO3 f)]_, 
HARDNESS mg/L CaCO3 fl c::, 
TOTAL RESIDUAL CHLORINE mg/L l\lf.\ 
TOTAL AMMONIA mg/L o. l'.!,')___ 

SAMPLE DESCRIPTION 

(~_Jr I u Q r'rf 
SAMPLE NO. 

61-./5,0I 6 "-I"), D 1 /i/4./5.o ✓ 
TOTAL ALKALINITY mg/L CaCO3 Al4 { (,, ✓ /8 ✓ 
HARDNESS mg/L CaCO3 A/4 2-/ 5 I i,5 
TOTAL RESIDUAL CHLORINE mg/L b r-- 0 
TOTAL AMMONIA mg/L D,n7 0. 0~ ,"J .J ~ 

SAMPLE DESCRIPTION 
SAMPLE NO. 

TOTAL ALKALINITY mg/L CaCO3 
HARDNESS mg/L CaCO3 
TOTAL RESIDUAL CHLORINE mg/L 
TOTAL AMMONIA mg/L 

NA= Not Analyzed 
• = Duplicate for QA 

Form BLST02 Revised 121112 
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APPENDIX B 
CHAIN-OF-CUSTODY FORMS 



I 

CHMHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING 

c11,n1 N•mQQ°'-) Q:') h'~ Client Shipping Address :f c/ 6J_O NPDES Number 

G-~or ~TRea r\'€,,1,\ W1>G 50 Cour1tl( !ltJr; 0 owJo._s/<tt) L fo-.c.., l \ ,L-{ - G \\ \ ()JOO Ship Samples to: 
Sample Kit Tracking Information Method of Shipment (Check One) Pr•~•te: CH2M HILL Bloassay Laboratory 

_!j_ -:;-
Shipped y/Oat9' 

15779 W. Ryerson Road 
No. of Cooler of □ FedX -- □ Pickup New Berlin, WI 53151 
Total No. of Bottles l ¢ UPS -- D Other /1-1-'l Phone: (414) 784-0448 

Fax: (414) 784-0353 
Composite Sample Information Description of Sampling Sile Sample Container 

Flow Proportional □ Time Interval ~ £FF I v~--1 -f J--rfh-.-, S""7i-J//~ "lo~~ Plastic ~ Gloss D New D Used □ 
Samples/Hour 1/ Volume/Sample I Jo,,,.,L J I Refrigerant Used For Shipping 

At/ 
d I cl O ,,v o.- / Ct s I. e,.__ L c. - ✓-.f. -! 

Wet Ice J< Blue Ice D Other 0 Total Hours Total Volume -- s ,,:;Q_, 
Sample(s) Shipped Via 

//-IJ-J'--/ Time 7;·.;.J ,_..-
Fed X &I' Other 0 Initiated: Date 

~ 

//-If-Jc/Time 7 :Pc~ ' 
Ended: Date Bloossays Required 

Chilled DurlnQ Collection Yes ~ No D Acute ~ Chronic 0'other D 
Sample Samole Tvoe No.of For Lab Use 

Description Date Time Como Grab Containers Volume Sampled by (Slonature) Comments Sample ID No. 

.s-~. 01 

J 
Relinquished By and Title (Signature) Date //-l'l-9'/ ~ Condl:'°n of ~•81 Upon Aocolpt by Lob 

c::? ,,,,-? ~ -- ~~ <~CA..Jcrv,:::/ Time /CJ/,;).)~ act O Other (Describe) 

Received By: (Signature) Dale Rellnqulshed By: (Signature) Date ?~t~95ir•I Date//-' JS-1'( 
Time Time Time 

I ( \~ ::--". l 

JRIBVTION, Od lo•I - L,O, Yo/low - Cll~I g 



ClfMHILL CHAIN OF CUSTODY RECORD FOR NPDES COMPLIANCE BIOMONITORING 

Client Name . ;;)~ Client Shipping Address J NPDES Number 
Qna..lo..,sfr:u.,, G'K..cu ~J wi 0 ~o UJu0,ilj Jl-vy 2/ C)ha lll5/2"~: .·.·. I 5</C5tJ 11 €¼, m ir\S 51a.c • 1 iC 'i Ship Samples to: Bil 1 0 l) 

Sample Kit Tracking Information Method of Shipment (Check One) Pr;y:;;,:;'11. F,Rtut/; 
CH2M HILL Bloassay Laboratory 

L r 0 Fed X --PPlckup 

15779 W. Ryerson Road 
No. of Cooler of Shipped by/Date: New Berlin, WI 53151 
Total No. of Bottles l ~ iii I O Other 11~1-11 Phone: (414) 784-0448 

Fax: (414) 784-0353 
Composite Sample Information Description of Sampling Sile Sample Container 

Flow Proportional □ Time Interval □ Plastic ~ 0 New 0 Used □ 
Samples/Hour Volume/Sample -- Refrigerant Used For Shipping 

Total Hours Total Volume -- Wet Ice O Blue Ice D Other D 

Initiated: Date Time 

Samp~edVla 

UPS Fed X O Other □ 

Ended: Date Time :::1~:1~0 Chilled During Collection Yes □ No D 
Sample Sample Type No. of For Lab Use 

Description Date Time Comp Grab Containers Volume Sampled by (Slrmature) Comments Sample ID No . 
/r ,V,,..,-t,Jd;'__ //-11-rY //.}.J,..,.,__ V / .J e,,,J c.J :7~ t... ~ =--z;/f .Pl-£ .0-2-, 

Rellnqulshed By and Tltle (Signature) 

c...../ e/7'd 
Date//-//'- '7 Y L ConditlOn of Seal Upon Aooelpl by Lab 

~ C-1/>"1.::z/\ ~L,-:;;_-c.-- L 
Tlme.J:J,;,~ □ Other (Describe) ,,, , , 

Received By: (Signature) Date Rellnqulshed By: (Signature) Date Ae'c)'_I l>d By Lab: (Slra.;;J - Date //-/G'-fC/ 
~"() ~ft>X ' ,' Time Time Tlme/0 ·3a 
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APPENDIX C 
REFERENCE TOXICANT DATA 



Table 1. Reference Toxicant Summary 

Laboratory: CH2M HILL - Milwaukee, WI 

Test Type: Acute 

Organism: Ceriodaphnia dubia 

Age < 24 Hours 

# of Organisms / Cone.: 20 

Test Duration: 48 Hours 

Toxicant: Sodium Chloride 

Response: Mean % Survival 

Calculation: LCS0 

Reporting Period: January 94 - December 94 

Test 12 Month Control Limits In or Out 
Test LCS0 Mean Mean Mean of 

Test No Date i9.L!J LCS0 +2S.D. -2 S.D. Control Action if Out of Control 
52 1/18/94 2.21 2.49 2.83 2.15 IN 
53 2/22/94 2.45 2.49 2.83 2.16 IN 
54 3/23/94 2.45 2.47 2.76 2.17 IN 
55 4/13/94 2.45 2.47 2.76 2.17 IN 
56 5/31/94 2.67 2.48 2.80 2.17 IN 
57 6/29/94 2.32 2.47 2.80 2.14 IN 
58 7/29/94 2.45 2.48 2.80 2.17 IN 
59 8/31/94 2.52 2.49 2.80 2.17 IN 
60 9/28/94 2.58 2.47 2.73 2.21 IN 
61 10/18/94 2.45 2.47 2.73 2.21 IN 
62 11/28/94 1.54 2.38 2.95 1.80 OUT a 

63 12/14/94 2.60 2.39 2.98 1.80 IN 

a= water batch had low hardness (<70 mg/L); Retest 12/14/94 

AC-T1.XLS CH2M HILL NEW BERLIN BIOASSAY LAB 



Table 2. Reference Toxicant Summary 

Laboratory: CH2M HILL - Milwaukee, WI 

Test Type: Acute 

Organism Daphnia magna 

Age < 24 Hours 

# of Organisms / Cone.: 20 

Test Duration: 48 Hours 

Toxicant: Sodium Chloride 

Response: Mean % Survival 

Calculation: LCS0 

Reporting Period: November 93 - October 94 

Test 12 Month Control Limits In or Out 

Test LCS0 Mean Mean Mean of 

Test No Date iilll LCS0 +2S.D. -2 S.D. Control Action if Out of Control 

48 11/23/93 4.90 4.83 5.65 4.01 IN 

49 12/21/93 4.90 4.77 5.40 4.13 IN 

50 1/18/94 4.90 4.77 5.40 4.13 IN 

51 2/22/94 4.90 4.79 5.42 4.16 IN 

52 3/23/94 4.99 4.76 5.31 4.21 IN 

53 4/13/94 4.90 4.76 5.31 4.21 IN 

54 5/31/94 4.99 4.82 5.28 4.35 IN 

55 6/29/94 4.90 4.87 5.18 4.56 IN 

56 7/29/94 4.90 4.87 5.18 4.56 IN 

57 8/31/94 4.65 4.89 5.06 4.73 OUT •No action taken; data too tight 

58 9/28/94 4.51 4.86 5.14 4.58 OUT •No action taken; data too tight 

59 10/18/94 4.64 4.84 5.14 4.53 IN 

•CommentThe LC50s of tests 57 and 58 were 5% and 7% ditterent, respectively, from the mean LC50. 

ADM-T2.XLS 

/>s the variance has been too low (tight) due to many of the previous tests with identical results, 

no action was taken. This is due to an artifact of the statistical analysis. 

CH2M HILL NEW BERLIN BIOASSAY LAB 



Table 3. Reference Toxicant Summary 

Laboratory: CH2M HILL - Milwaukee, WI 

Test Type: Acute 

Organism Pimephales promelas 

Age 10 ± 2 Days 

# of Organisms / Cone.: 20 

Test Duration: 96 Hours 

Toxicant: Sodium Chloride 

Response: Mean % Survival 

Calculation: LC50 

Reporting Period: January 94 - December 94 

Test 12 Month Control Limits In or Out 
Test LC50 Mean Mean Mean of 

Test No Date .{gill LC50 +2S.D. -2S.D. Control Action if Out of Control 
50 1/18/94 7.87 7.04 9.07 5.00 IN 
51 2/14/94 7.24 6.95 8.84 5.06 IN 
52 3/14/94 6.67 6.88 8.73 5.03 IN 
53 4/18/94 8.31 6.95 8.94 4.95 IN 
54 5/16/94 9.53 7.23 9.56 4.90 IN 
55 6/13/94 6.49 7.26 9.54 4.98 IN 
56 7/11/94 5.47 7.17 9.64 4.69 IN 
57 8/8/94 5.41 7.07 9.72 4.42 IN 
58 9/12/94 5.81 6.91 9.60 4.22 IN 
59 10/10/94 5.79 6.85 9.61 4.09 IN 
60 11/7/94 5.76 6.61 9.16 4.06 IN 
61 12/8/94 5.98 6.63 9.16 4.09 IN 

AF-T3.XLS CH2M HILL NEW BERLIN BIOASSAY LAB 



Table 4. Reference Toxicant Summary 

Laboratory: CH2M HILL - Milwaukee 

Test Type: Chronic 

Organism: Ceriodaphnia dubia 

Age: < 24 Hours 

# of Organisms / Cone.: 10 

Test Duration: 7 days 

Toxicant: Sodium Chloride 

Response: Mean No. of Young per Adult 

Calculation: 25% Inhibition Concentration (IC25) 

Reporting Period: December 93 - November 94 

In or Out 

Test IC25 Mean Mean Mean of 
Test No Date i9L.bl IC25 +2 S.D -2 S.D. Control Action if Out of Control 

49 12/3/93 1.01 1.01 1.41 0.61 IN 
50 1 /7 /94 0.71 0.98 1.40 0.56 IN 
51 2/22/94 0.85 0.96 1.37 0.54 IN 
52 4/5/94 1.06 0.99 1.36 0.61 IN 

53 5/4/94 1.27 1.01 1.42 0.60 IN 
54 5/31/94 1.05 1.01 1.42 0.60 IN 
55 6/18/94 1.12 1.04 1.42 0.66 IN 
56 7/8/94 1.08 1.05 1.42 0.67 IN 
57 8/4/94 1.09 1.05 1.43 0.67 IN 
58 9/16/94 0.95 1.01 1.32 0.70 IN 
59 10/22/94 0.84 0.99 1.30 0.68 IN 
60 11/28/94 0.84 0.97 1.29 0.65 IN 

CCIC-T4.XLS CH2M HILL NEW BERLIN BIOASSAY LAB 



Table 5. Reference Toxicant Summary 

Laboratory: CH2M HILL - Milwaukee 

Test Type: Chronic 

Organism: Ceriodaphnia dubia 

Age: < 24 Hours 

# of Organisms/ Cone.: 10 

Test Duration: 7 days 

Toxicant: Sodium Chloride 

Response: Mean 7- day % Survival and No. of Young per Adult 

Calculation: NOEC and LOEC 

Reporting Period: November 93 - October 94 

Survival Reproduction 

Test NOEC LOEC NOEC LOEC 
Test No Date .(gill Ml Ml Ml Comments 

48 11/12/93 2.00 4.00 0.50 1.00 
49 12/3/93 2.00 4.00 0.50 1.00 

50 1 /7 /94 2.00 4.00 0.50 1.00 
51 2/22/94 2.00 4.00 0.50 1.00 
52 4/5/94 1.00 1.50 1.00 1.50 

53 5/4/94 1.50 2.00 1.00 1.50 
54 5/31/94 2.00 4.00 0.50 1.00 
55 6/18/94 2.00 4.00 0.50 1.00 
56 7/8/94 2.00 4.00 0.50 1.00 
57 8/4/94 1.50 2.00 0.50 1.00 
58 9/16/94 1.00 1.50 0.50 1.00 
59 10/22/94 2.00 4.00 1.00 1.50 
60 11/28/94 2.00 4.00 0.50 1.00 

Test on 3/29/94 failed acceptability criterion for reproduction; Retest 4/5/94 
Test on 5/4/94 for April test requirement 

CCSR-T5.XLS CH2M HILL NEW BERLIN BIOASSAY LAB 



Table 6. Reference Toxicant Summary 

Laboratory: CH2M HILL - Milwaukee 

Test Type: Chronic 

Organism: Pimephales promelas 

Age: < 24 Hours 

# of Organisms/ Cone.: 40 

Test Duration: 7 days 

Toxicant: Sodium Chloride 

Response: Mean Growth (mg per number of organisms exposed) 

Calculation: 25% Inhibition Concentration (IC25) 

Reporting Period: December 93 - November 94 

12 Month Control Limits (IC25) In or Out 
Test IC25 Mean Mean Mean of 

Test No Date .(gL!J IC25 +2S.D. -2 S.D. Control Action if Out of Control 
45 12/9/93 0.60 0.55 0.73 0.37 IN 
46 1/11/94 0.33 0.53 0.75 0.32 IN 
47 2/7/94 0.51 0.55 0.71 0.39 IN 
48 3/3/94 0.60 0.56 0.72 0.40 IN 
49 4/12/94 0.40 0.54 0.72 0.36 IN 
50 5/16/94 0.59 0.54 0.72 0.36 IN 
51 6/30/94 0.90 0.57 0.85 0.30 OUT New lab media used - MHRW as diluent. 

52 7/25/94 0.54 0.56 0.84 0.29 IN 
53 8/31/94 0.48 0.55 0.83 0.28 IN 
54 9/28/94 0.61 0.55 0.83 0.28 IN 
55 10/18/94 0.60 0.56 0.84 0.28 IN 
56 11/15/94 0.57 0.56 0.84 0.28 IN 

CFIC-T6.XLS CH2M HILL NEW BERLIN BIOASSAY LAB 



Table 7. Reference Toxicant Summary 

Laboratory: CH2M HILL - Milwaukee 

Test Type: Chronic 

Organism: Pimephales promelas 

Age: < 24 Hours 

# of Organisms/ Cone.: 40 

Test Duration: 7 days 

Toxicant: Sodium Chloride 

Response: Mean % 7 day Survival and Growth (mg) 

Calculation: NOEC and LOEC 

Reporting Period: December 93 - November 94 

Survival Growth 

Test NOEC LOEC NOEC LOEC 
Test No Date .(gill .(gill .(gL.bl .(gill Comments and Action 

45 12/9/93 0.30 1.50 0.30 1.50 

46 1/11/94 0.30 1.50 0.30 1.50 

47 2/7/94 0.30 1.50 0.30 1.50 

48 3/3/94 0.30 1.50 0.30 1.50 

49a 4/12/94 0.30 0.60 0.30 0.60 a: Different dilution series used 

50 5/16/94 0.30 1.50 0.30 1.50 

51 6/30/94 1.50 3.00 0.30 1.50 

52 7/25/94 0.30 1.50 0.30 1.50 

53 8/31/94 0.30 1.50 0.30 1.50 

54 9/28/94 0.30 1.50 0.30 1.50 

55 10/18/94 0.30 1.50 0.30 1.50 

56 11/15/94 0.30 1.50 0.30 1.50 

CFSG-T7.XLS CH2M HILL NEW BERLIN BIOASSAY LAB 




